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Abstract
Olea ferruginea has been used to treat skin ailments, as well as kidney and ocular problems for a long time. The current
study was designed with the aim of investigating and scientifically validating its widespread use. Chloroform, n-hexane,
and ethyl acetate were used to assess the antibacterial, hemagglutination, and insecticidal properties of O. ferruginea
roots. Escherichia coli, Micrococcus luteus, Klebsiella pneumoniae, and Pseudomonas aeruginosa were among the bacterial strains selected for assessing antibacterial activity. The results showed that ethyl-acetate (EtOAc) extract (56%) and
chloroform (CHCl3) extract (56%) showed the widest zone of inhibition against K. pneumonia, while n-hexane extract
(13.4%) had the lowest zone of inhibition against P. aeruginosa. All three extracts remained inactive against M. luteus.
During hemagglutination activity, the CHCl3 and EtOAc extracts, when used at different concentrations, only agglutinated
the AB−ve and O+ve blood groups, respectively, while the n-hexane extract strongly agglutinated the A−ve and B−ve
blood groups at different concentrations. The plant extracts were also checked for insecticidal activity against Rhizopertha
dominica. The results also revealed the high mortality rate of CHCl 3 extract (70%) against R. dominica as compared to
other extracts. The aforesaid activities suggest that the roots of O. ferruginea have excellent medicinal viability and contain a wide variety of agglutinins and lectins, as shown in this study.
Keywords: antibacterial, chloroform, ethyl-acetate, hemagglutination, insecticidal, n-hexane, olea ferruginea

Europe, North Africa, Western Asia, Northern Iran, and
the Mediterranean region [3, 4]. There are about 80
different names for O. ferruginea [5]. The genus Olea
contains about 30 species [6], but the most common is O.
europaea L [7], which is consumed as food. It is also used
to lower blood sugar, lipid, and uric acid; treat diabetes,
swelling, hypertension, respiratory and urinary tract
infection, diarrhea, digestive and gastral diseases,
asthma, hemorrhoids, rheumatism; and also used as an
antiseptic mouthwash, laxative, and vasodilator [8, 9].

Introduction
Medicinal plants are commonly used in both developing
and developed countries due to their safety. To safeguard
their health and treat diseases, the majority of Indians have
access to or employ a variety of ancient medicines. These
plants, such as herbs, are utilized as monotherapies and
as supplements to other treatments. However, the lack of
standardization, recognition, and pharmacopeial standards
pose major hurdles in the use of these formulations [1]. In
rural areas, herbal treatment plays a vital role as a
domestic medicine for a variety of diseases in the form of
local drugs derived from plants [2].

Oleuropein and oleacein, two secondary metabolites
found in the leaves, exhibit hypoglycemic and
hypotensive properties, respectively. The fruits and oil of
Olea, which are key components of a substantial amount
of the world’s daily diet, are frequently studied for their
nutritional value [10, 11]. For example, several studies
have shown that olive leaf extract can lower blood
pressure in animals, help avoid intestinal muscle spasms,

Olea ferruginea, a native broad-leaved tree species of the
subcontinent that grows up to 10 meters tall and is found
in subtropical, dry temperate, and moist temperate
climates, is a common evergreen tree found in the
mountains of Pakistan. It is also found in Southeastern
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and alleviate arrhythmia [12]. Numerous phenolic
compounds, especially secoiridoids and iridoids, are
extracted from olive plants [13]. In addition, its leaves,
berries, and wood may also be used as fodder, oil, fuel,
and building materials [14]. The antibacterial,
hemagglutination, and insecticidal activities of O.
ferruginea roots were investigated in the current work.

Materials and Methods
Plant materials. The plant roots were collected from the
hilly areas of South Waziristan in 2018 and were
identified in department of Botany, University of
Peshawar, Pakistan. For the next step, the roots were
dried under the shade at room temperature (25 °C ± 2 °C)
for 2 weeks before being sliced into little pieces.
Extraction. The plant materials were grinded using an
electric grinder to obtain a fine powder. The powder was
soaked with chloroform, n-hexane, and ethyl-acetate
solvents for the process of extraction. By constant
shaking after every 24 h, the maceration was carried out
at room temperature for 10 days. Whatman filter papers
were used to filtrate the mixture after maceration. Each
filtrate contained some amount of solvent and then
evaporated by a rotary evaporator to obtain the crude
extracts. The final extracts were saved in labelled bottles
for further use.
Hemagglutination activity. The hemagglutination
activities of fractions were tested against blood groups of
human erythrocytes ABO [15]. Stock solutions of the
sample at a concentration of 1 mg/mL were prepared and
serially diluted for each solution.

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 =

𝑍𝑜𝑛𝑒 𝑜𝑓 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
𝑋 100
𝑍𝑜𝑛𝑒 𝑜𝑓 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑

(1)
Insecticidal activity. Insecticidal activity against the
insect Rhyzopertha dominica was performed with some
modification [17]. The stored grain pests were reared in
the plastic bottles containing breeding media (sterile).
The stock solution was made by dissolving 200 mg of
plant extract in 3 mL of methanol. The filter paper was
cut on the first day and placed onto petri dishes, after
which the sample solutions of each extract were placed
on the dishes. The plates were left overnight to allow the
organic solvents in the samples to fully evaporate. On the
second day, 10 healthy insects were transferred to each
plate. The plates were then incubated for 3 days at 27 °C
in a growth chamber with 50% relative humidity. After
every 24 h of incubation, the number of insects that
survived on each plate was counted and recorded.
Methanol was used as a negative control, while
permethrin was used as a positive control. The
percentage of insects that died was estimated as follows:
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑀𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦 =

100 − 𝑁𝑜. 𝑜𝑓 𝐼𝑛𝑠𝑒𝑐𝑡𝑠 𝑖𝑛 𝑇𝑒𝑠𝑡
𝑋 100
𝑁𝑜. 𝑜𝑓 𝐼𝑛𝑠𝑒𝑐𝑡𝑠 𝐴𝑙𝑖𝑣𝑒 𝑖𝑛 𝐶𝑜𝑛𝑡𝑟𝑜𝑙
(2)

Results and Discussion

Blood samples of normal volunteer individuals were
obtained. The samples were centrifuged in order to obtain
erythrocytes. Then, 2% erythrocyte solution with
phosphate buffer (7.4) was prepared. About 1 mL of the
2% erythrocyte was collected with 1 mL of the test
sample and incubated at ±25 °C.

Hemagglutination activity. Agglutinins and lectins are
proteins found in both plants and animals with the ability
to bind to definite mono or oligosaccharides. Phytolectins
or phyto-agglutinins are proteins found in plants; they
have an advantage over animal lectins in the sense that
they are more abundant and economical [18]. Lectins can
be used to determine the sugar constituents of control
cells and those of tumor cells, because they specifically
bind to various sugar constituents on the surface of cells
or in solutions [19]. Lectins also play a role in the structure, function, and approximation of virus particles, as
well as the agglutination of RBCs [20].

Antibacterial Activity
Percent zone of inhibition. Various extracts of O.
ferruginea were tested for antibacterial activity against
Klebsiella pneumoniae, Escherichia coli, Pseudomonas
aeruginosa, and Micrococcus luteus by using the disc
diffusion process [16]. An 18-hour-old culture of nutrient
broth was transferred and spread on sterile nutrient agar
plates to create bacterial lawns. Sterile 6 mm discs with
test extracts were placed on the plates with broth media.
Next, 3 mg of extract was dissolved in 1 mL of DMSO
as a stock solution to prepare the test samples. The plates
were incubated for 24 hours at 37 °C. The positive
control was amoxicillin, and the negative control was
DMSO. In comparison to the positive control, the
percentage of inhibition zone was calculated in mm, as
shown below.

When O. ferruginea root extracts were interacted with
human erythrocytes, smooth buttons formed at the bottom of the test tubes. Some extracts (at 1 mg/mL) demonstrated hemagglutination activity against human erythrocytes, while others did not. Due to the various uses of
lectins listed above, the solvent extracts of O. ferruginea
roots were selected for hemagglutination activity against
the human erythrocyte blood groups (ABO). The results
are shown in Table 1. As can be seen, the CHCl3 extract
revealed strong activity against the AB− blood group at
concentrations of 1:4 and 1:16, while it showed moderate
and weak activity at concentrations of 1:2 and 1:8 against
the same blood group. The CHCl3 extract remained inactive against the other blood groups. Similarly, the n-hexane extract revealed strong agglutination activity
against the A − blood group at concentrations of 1:8 and
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1:16, as well as in the B− blood group at concentrations of
1:2 and 1:16. In comparison, it showed moderate activity
against the same blood group (i.e., B− blood group) at
concentrations of 1:4 and 1:8. The n-hexane extract remained inactive against other blood groups. Therefore,
the EtOAc fraction does not have the ability to agglutinate erythrocytes of any blood group at any concentration except O +, showing a weak agglutination activity
against it at a concentration of 1: 8.

75

Insecticidal activity. Plant extracts contain a variety of
active chemicals that are extremely beneficial to plant defense against a variety of insect pests. For example, Artemisia argyi, Cannabis indica, and Citrullus colocynthis leaf extracts showed strong insecticidal effectiveness
against major crop insects [22]. Using the impregnated
filter paper process [23], various extracts of O. ferruginea
roots were checked for insecticidal activity against R.
dominica. As shown in Figure 3, the CHCl3 extract
showed strong activity (70%) on its first day and poor
insecticidal activity (10%) on its second and third days.
In addition, the EtOAc extract showed low insecticidal
activity (20%), while the n-hexane extract did not have
insecticidal activity at all against R. dominica. Positive
control indicates 100% mortality and, in the case of negative control, 0% mortality.

Antibacterial activity. Many plant extracts have shown
efficacy against a wide range of pathogenic bacteria and
fungi. For example, the solvent extracts of Bunium
bulbocastanum, Justicia zelanica, Thymus vulgaris, and
Seriphidium kurramense demonstrated significant antibacterial activities against several harmful bacteria and
fungi. Antimicrobial properties have also been discovered
in extracts from plants, such as lemon, Lantana camara,
guava, Strobilanthes urticifolia, pomegranate, and Acacia
nilotica, among others [21]. In the current study, various
forms of O. ferruginea root extracts were tested for antibacterial activity, with the results indicating that the
CHCl3 and EtOAc extracts against Klebsiella pneumonia
presented the widest zone of inhibition (56 mm). Similarly, CHCl3 extract was more active (44.44 mm)
against E.coli, while the EtOAc and n-hexane extracts
showed 25 mm and Zero/No zones of inhibition, respectively. Against P. aeruginosa, the EtOAc, CHCl3,
and n-hexane extracts showed 21, 17, and 13 mm zones
of inhibition, respectively. All three extracts remained inactive against M. luteus. Figures 1 and 2 summarize the
antibacterial results.

According to the findings, the current study’s key weakness is the lack of in vivo trials. Furthermore, the study
was only limited to certain solvent extracts, which should
be expanded in the future to better investigate the therapeutic effects of the O. ferruginea roots. Furthermore, because our investigation was confined to only a few bacterial strains, i.e., K. pneumonia, E. coli, P. aeruginosa,
and M. luteus, Future studies should be undertaken to further screen the antimicrobial activities against diverse
pathogenic bacterial species. This can be achieved by further exploring the medicinal relevance of the chosen
plant. The foregoing findings show that plant extracts
have potent antibacterial and insecticidal properties
against a variety of microorganisms and insects, which
should be investigated further by isolating and characterizing compounds from these extracts.
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1:4

1:8

1:16

1:2

1:4

1:8
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1:2
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Table 1. Hemagglutination Activity of Olea ferruginea Root Extracts Against Human Blood Groups
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Antibacterial activity
120
100
80
60
40
20
0
K. pneumoniae

Micrococcus luteus
Positive control

EtOAc

Pseudomonas
aeruginosa
CHCl3

E. coli

n-Hexane

Figure 1. The Antibacterial Activity of the CHCL3, n-Hexane and EtOAc Extracts of Rhizopertha dominica Against the Test
Bacteria

Figure 2. (a, b) The CHCl3 and EtOAc Extracts with the Widest Zone of Inhibition (56 mm) Against Klebsiella pneumonia,
(c) The EtOAc and n-hexane Extracts with 25 mm and Zero/No Zones of Inhibition, Respectively

Insecticidal Activity
120

100
80
60
40
20
0
Rhizopertha dominica
Positive Control

CHCL3

EtOAc

n-Hexane

Figure 3. Insecticidal Activities of the CHCL3, n-hexane and EtOAc Extracts Against Rhizopertha dominica
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Conclusion
The current study clearly demonstrated that the roots of
O. ferruginea contained lectins and can be a beneficial
source of phytolectins in small amounts. This material
was also able to agglutinate the blood when tested at various concentrations. Furthermore, O. ferruginea plant extracts have powerful insecticidal and antibacterial properties. Based on the above findings, it can be inferred that
the study should be expanded to include the separation of
biochemical compounds, which can provide researchers
with a new avenue to explore the plant’s other medicinal
properties.
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